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ABSTRACT 


Contract  N0w-64-0513-f  let  to  Telectro-Mek,  Inc.,  Fort 
Wayne,  Indiana,  provided  for  the  design,  development,  fabrica¬ 
tion,  and  test  of  three  (3)  Prototype  Net  Thrust  Computer  Sys¬ 
tems  and  necessary  probing  to  install  two  of  the  Systems  in  a 
Navy  A3D  aircraft.  The  third  system  to  be  subjected  to  envir¬ 
onmental  and  life  testing  and  then  supplied  as  a  replacement 
spare  for  the  first  two  systems.  Systems  1  and  2  passed  the 
Individual  and  Qualification  tests  with  an  error  of  less  than 
£4%  of  full  thrust  over  the  entire  range  of  the  engine  opera¬ 
tion.  System  number  3  passed  the  Individual,  Qualification, 
Environmental  and  Life  tests  with  an  error  of  less  than  ±4%  of 
full  thrust  over  the  entire  range  of  the  engine  operation,  while 
the  system  was  being  subjected  to  the  full  environmental  tests. 
System  3  operated  for  536  hours  of  Life  testing  without  a  fail¬ 
ure.  All  three  systems  are  at  the  Naval  Air  Station,  Whidbey 
Island,  Washington,  for  flight  trials. 
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1.0 

1.1 

1.1.1 


1.1.2 


SYNOPSIS 
Introduction 

This  final  raport  covers  the  work  done  by  Telectro-Mek,  Inc, 
for  Navy  Bureau  of  Weapons  under  Contract  NOw  64-0513-f.  This 
contract  provided  for  design,  development,  fabrication  and  fur¬ 
nishing  of  three  (3)  Prototype  Net  Thrust  Computing  Systems, 
Contractors  Model  No.  TME-303,  including  Transmitters,  Computers, 
Indicators,  Probes  and  Cables  for  flight  testing  purposes. 

This  Test  Report  forms  Item  4  of  the  Contract  and  contains 
a  full  report,  with  accompanying  data  on  the  Qualification, 
Environmental,  and  Life  Tests  performed  on  the  three  (3)  Proto¬ 
type  Net  Thrust  Computing  Systems  designated  as  Item  l  on  the 
aforementioned  contract. 

The  testing  was  performed  in  compliance  with  the  said 
contract  and  with  Technical  Proposal  No.  P62NOS-3.  Detailed 
procedures  for  the  Environmental  testing  was  performed  as  speci¬ 
fied  in  MIL-E-5272C  and  MIL-E-5009A. 

The  Prototype  Net  Thrust  Computing  Systems,  Model  TME-303, 
Item  l  were  tested  as  follows. 

l.l. 4. I  Item  l  -  Serial  Nos.  1  and  comprising: 

Qty  10  Transmitters  Part  No.  300015-2,4,5,6.8 
Serial  Numbers  1  through  10 

Qty  2  Gross  Thrust  Computers  Part  No.  400041-G1 

Qty  2  Ram  Drag  Computers  Part  No.  400041 -G2 

Qty  2  Indicators  Part  No.  200295-G4 

Q-ty  2  Probe  Assemblies  Part  No.  CV  201-7 


1.1.2 


1.1.4 


Pile  800-M62N05-TR-1 


Page  No.  I 


— * 

■  r7-*j3£r 

'' 

'V’i  *  :X  *’5- 


v  } ; 

# 


.^ia.  -5d 


TELECTRO-MEK,  INC. 

FORT  WAYNE.  INDIANA  80.  BEND.  INDIANA  LONG  ISLAND  CITY.  N.  Y. 

2700  Nuttman  Avcnua,  Fort  Wtynt,  Indiana  46804 

1.1. 4. 1*1  These  two  systems  were  subjected  to  the  Individual  and 

Qualification  Testing  in  accordance  with  Proposal  No.  62N05-3 
and  then  delivered  to  the  Naval  Air  Stationy  Whidbey  Island 9 

e 

Washington. 

1.1.4.2  Item  No.  1  Serial  Number  3  comprising: 

Qty  5  Transmitters  Part  No.  300015-2y4y 5f6f8 
Serial  Nos.  9910969ly2 

Qty  1  Ram  Drag  Computer  Part  No.  400041-G2 

Qty  1  Qross  Thrust  Computer  Part  No.  400041 -G1 

Qty  1  Indicator  Part  No.  200295 

Qty  1  Probe  Assembly  Part  No.  CV  201-7 

1.1.4. 2.1  This  System  was  subjected  to  the  Individual  and  Qualifi¬ 
cation  Testing  in  accordance  with  Proposal  No.  P62N05-3.  The 
Ram  Drag  and  Gross  Thrust  Computers  were  then  subjected  to 
the  Environmental  Testing  specified  in  MIL-E-5272C  and  MIL-E- 
5009A.  Then  the  Transmittersy  Ram  Drag  Computers9  Gross  Thrust 
Computer 9  and  Indicator  were  subjected  to  a  500  hour  Life  Test. 

The  System  was  then  dispatched  to  the  Naval  Air  St*tion9 
Whidbey  Island  9  Washington. 

1.2  Summary  of  the  Tests 

1.2.1  Item  1  Serial  Nos  1  and  29systems  subjected  to  Individual 
and  Qualification  Testsvperformed  as  follows: 

1.2. 1.1  Scale  Error  allowed 

Gross  Thrust  1.82%  of  Full  Scale 
Net  Thrust  2.75%  of  Full  Scale 
Percent  Thrust  2.925%  0  Sea  Level 

7.88%  0  25,000  feet  or  above 
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Recorded 

%  Full  Sc; 

System  1  Gross  Thrust 

260  lba 

.866% 

System  1  Net  Thrust 

350  lb. 

1.16  % 

System  1  %  Thrust  (Sea  Level) 

2.0% 

1.66  % 

System  1  %  Thrust  (45 , 000  ft) 

3.0% 

2.50  % 

System  2  Gross  Thrust 

260  lbs 

.866% 

System  2  Net  Thrust 

260  lbs 

.866% 

System  2  %  Thrust  (Sea  Level) 

1.0%  . 

.833% 

System  2  %  Thrust  (25,000  ft) 

2.5% 

2.08.% 

1. 2.1.2  Friction  Error  Allowed  0.50%  full  scale 
1.2. 1.2.1  Max  Error  Recorded 


Net  Thrust  Percent  Thrust 
System  1  0.166%  0.166% 

System  2  0.166%  0.166% 

1 . 2 • 1 . 3  Sensitivity 

System  1  Responded  to  less  than  1%  change  in  thrust 
System  2  Responded  to  less  than  1%  change  in  thrust 
1. 2.1.4  Response  Time 

System  1  Responded  to  a  20%  change  of  thrust  in  less 
than  1  second. 


System  2  Responded  to  a  20%  change  of  thrust  in  less 
than  1  second. 

1.2.1.5  Full  data  .pertaining  to  the  above  tests  are  contained  in 
Section  2.0. 

1.2.2  Item  1  Serial  No.  3  System  subjected  to  Individual  and 
Qualification  Tests  performed  as  follows: 
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1.2. 2.1 


Scale  Error  Allowed 


Gross  Thrust  1.82%  of  full  scale 
Net  Thrust  2.75%  of  full  scale 
Percent  Thrust  2.925%  Sea  Level 

7.88%  at  25 v 000  feet  or  above 


1.2.2.1.1  Max  Scale  Error  Indicated 


Recorded  %  Full  Scale 


Gross  Thrust 
Net  Thrust 

%  Thrust  (Sea  Level) 
%  Thrust  (45,000  ft) 


260  lbs 
330  lbs 
1.5  % 
3.0  % 


.866% 
1.10  % 
1.25  % 
2.50  % 


1.2. 2. 2 
1.2. 2. 2.1 
1.2. 2. 3 


1.2. 2.4 


Friction  Error  Allowed  .75%  full  scale 

Max  Error  Recorded  -  Net  Thrust  0.266%-%  Thrust  0.5% 

Sensitivity 

System  3  Responded  to  less  1%  change  in  thrust 
Response  Time 


System  3  Responded  to  a  20%  change  in  thrust  in  less 
than  1  second. 


1.2. 2. 5  Environmental.  Tests 

System  Serial  No.  3  Gross  Thrust  Computer  and  Ram  Drag 
Computer  were  subjected  to  the  following  tests: 


(a)  Low  Temperature 

(b)  Temperature/altitude 

(c)  High  Temperature 

(d)  Vibration 

(e)  . Shock 


1.2.2. 5.1  At  each  check  point  during  these  tests  System  3  perfoi 

within  the  specified  accuracy  limits.  * 

A 

1.2.2. 6  Life  Tests  -  System  Serial  No.  3  operated  during  Life 

Test  for  a  period  of  536  hours  without  failure.  Immediately 
after  Life  Testing  at  the  341st  hour  the  digits  in  the  Indicator 
Part  No.  200295  started  to  stick.  These  had  to  be  removed  and 
reworked. 
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1.2*2* 7  Full  data  for  tha  Individual  Qualification  Environmental 
and  Life  Tests  for  System  Serial  No*  3  are  contained  in 
Section  3*0* 

1.2*3  The  Transmitters,  Part  No.  300015,  and  the  Indicators, 

Part  No*  200295,  were  not  subjected  to  Environmental  Tests 
because  identical  units  had  previously  been  subjected  to 
these  tests  for  Qualification  on  the  Air  Force  Contract 
AF  33(657)-9589*  The  results  of  the  Environmental  Tests  on 
these  previous  items  are  contained  in  Section  3*0  of  this 
report* 

1*3  Conclusions 

That  Item  l  Prototype  Net  Thrust  Computing  Systems  Model 
TME-303  Serial  Numbers  *1,  2,  and  3  all  met  the  accuracies  and 
specifications  contained  in  the  Proposal  No*  P62N05-3. 

1.4  Recommendations 

1*4.1  Flag  Redesign  -  It  is  recommended  that  the  Flag  Mechanism 

and  digital  counter  mechanism  which  started  to  stick  after  541 
hours  of  operation  be  redesigned. 

1*4*1  Check-out  Gear  -  This  equipment  was  used  during  testing 

to  simulate  the  engine  pressures*  For  normal  maintenance  on 
the  equipment,  when  it  is  mounted  in  the  aircraft,  this  type 
of  equipment  is  essential  for  checking  out  the  system  when  it 
is  not  desirable  to  run  the  engines.  Recommend  check-out 
equipment  be  purchased  as  an  essential  maintenance  tool  for 
the  System. 
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1.4*2  Temperature  Bug  -  The  present  max  percent  thrust  indica¬ 

tion  is  a  variable  dependent  on  the  temperature  of  the  day  as 
noted  in  Instruction  Book  P62N05-0I-69  Item  3  of  ContrAot.  It 
is  recommended  that  an  automatic  temperature  bug  limit  be  in¬ 
corporated  in  future  systems  to  eliminate  need  for  reference 
to  charts  and  temperature  gage.  Similar  systems  have  been 
engineered  9  built  and  sold  to  Air  Force  and  F.A.A.  and  are 
found  very  desirable. 

1.4.3  Air  Tests  -  It  is  recommended  that  Model  1ME-303,  Proto¬ 

type  Net  Thrust  Computing  Systems.be  flight  tested  and  the 
results  published. 

1.5  Test  Apparatus  Used 

Simulator  Telectro-Mek9  Inc.  Part  No.  400002-01 
Wide  Range  Oscillator  Hewlett  Packard  200  CD 
Barometer,  Wallace  and  Tieman  Model  FA-129 
"Thermo  Meter"  Simpson  Model  388 
Vacuum  Tube  Volt  Meter  H.P.  Model  400L 
Multimeter  Simpson  Model  260 
Electronic  Counter  H.P.  Model  52S3A 


Oscilloscope.  Tektronix  Type  561 

Frequency  Changer  Sorensen  Model  FCD  SOOR 

Bowser  Climatic  Chamber  Model  36-100VH  Stock  Ho.  10278 

Thermo  Electric  Bridge  Model  80200  Stock  No.  10757 

Calldyne  Shaker  Model  177A  Stock  Mo.  9549 

Avco  Shock  Machine  Model  SM-030  Serial  Ho.  1003 
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Endavco  Accelerometer*  Model  Serial  No.  BA-44.  R-272,  R-273 

Endevco  Cathode  Follower  Model  2608,  Serial  No.  8541,8547,  474 

Endevco  Power  Supply  Model  2622  Stock  No.  9052 

Tektronix  Oacillosccpe  Model  545  Stock  No.  6598 

Polaroid  Oacilloacope  Camera  Stock  No.  7147 

Dumont  Oacilloscopes  Model  304,  Stock  No.  4791,  3606,  5029 

H-P  V.T.V.M.  Model  400H  Stock  No.  9559 
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APPENDIX  I 

This  appendix  consists  of  the  following  drawings  which 
are  included  herewith  and  constitute  part  of  this  Test  Report. 
Quantity  Drawing  Title 

1  P66  TME-303  System  Part  No.  200297-1 

I  400041  Computer  Module  Assembly 

l  300015  Transmitter,  Pressure 

l  200327  Probe,  Pitot  Static-C-V  201-7 

l  200295  Indicator,  Thrust  -  Digital  and  Percent 
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?  [  09  VWSOPC  JC<?- 5  [SC  ££W,  AftikH  4  /OO  cO~lxr  #€MO  C&  *<b>? 


SC  &£*/,** AC# .  /0O°#/.Xr  */£AOC&  **'>&>% f 


21 

31 


SCGCW,  Of/O  ir  **4  AT  3//6 

0C/2£WtM4CH  (p/c  /eke) 

■  *H 

.  ?t.  _  j  ...  .1 

wAspe&,z*c</toe*z  (p/e>  /eke) 

\  ■'  oM 

CCNKi+Crc  £>  fZt’C?  f’T/9CL€ 


£&>s.vr6 


IWK.S/r.'r;  ~- 


&rss 


NO  t  O'/M 3 


QL/tre.4*rsr 


4QO^c9<i  VC  C/S  f  A/ G  iXQ...  i‘L£  SOM^UTC  &  f/J/j 


G1  |  ITEM  ]  JAPT  NUMBER 


SIGNATURE  £  DArr 


PFSCRtFTiON 
LIST  OF  MATERIAL 


TEfECTRO-MEK, 

as 

C. 

FORT  WAYN6,  INDIANA 

u*> o  nut 


COMPUn  : WWP  A5S£rnCY 


.  40004/ 


SHEET 


o/Z) 

*0/1  SAF£TY 
WIRING 


MAx 


£.03  MAX. 


VVV-i 


'xta/oeo  d/a 

rCjA.  SAFETY 
WIRING 


COMA/ 


cL.QO  MAX 


-1  »  Iff*  '■r.-.-'i'-.ZJS* 
7,;V:;  ~*v~:  .tf 

S  ~5  ^ 


rfi  m  * 


r;  Zcco/3ACY-^?sy.  «  at  Wc  *==^77]" 


•  7** 

*  ^  •;  "  jT'  .ir.j'V 


7  •  V^:|  & 


/  %  F-S  AT  S5°C  $  /80°t~ 

/.5%FS  AT  -66  °C 

a  WB/ZAT/ON  M/L-T-62TZC  P&DC6QUPC  HZ  (SO  C 
3  *>5S!Sr*A/C£:  6000^  *5% 

•?  D/5S/PA7/ON-  0~SW  AT  /&  *C  AND  O.0B  W& 2{8  °C 
SA&TC/A6/UTY  £  %/,??(& 

<C  UF£  /dCo  HAS  ANG 6000  CYC. LES  MtN  tV/TH  CAS* 

0.6  %  AS  A&kLC/e  CHANGE. 

?  P£c&A/er$$utze  ■•  *  /so  sr  a. no  ,-  eo  %  of  Apa/ge 

ft,.  RESPONSE  TIME  ‘  £>  SECONDS  MAX 
3.SCN3/7/v/rr  /%FS 
/O.  V/BJSAr/QN  AFFECT  /%FS 
//  W€fGHT  0.5  AS  MAX. 


ft  OSS/GN  f.OAD  /MPA 0 ArtCE '  /OOP  *5% 

/3  /OCHT/E/CAT/Ort  PEP  WA  -F-6QOt>  AS  SAG  IP 


\  ° 


P/PS  TAP  (TOW'  PAFSS  A0SS) 


TP  A  NSMITT&S  .  PPCSSUPE 


'  PPA7'  A'O. 

I  STOCK  VO. 

|  ccataact  ac. 

*  \tF6  6AAT  AC. 


3060,5 


TfLPCTPC  -MSP, /.AC. 

O  %  3 


J&*6t$T£t>  OFVVP/CP  r/c>.y 


34H/OBSP  (76  4-fT'C  tf<  '.?</■££&  -P-C~g-  6S) 


V  “"*■  V 


X  I 


,  f  O  4  o 


Jfc------- 


« h 


ZQQUAf 


MAX 


.  -V--, 


NOTTS  : 

£AM*  SAiW  MW  PATJSC/AF  &TAS&,. 
S^Cs=~/.OW  R&CSSU&C  BOSS  6  £ctC  r/?/CS6  C&A/A/61 
^  OCA  T 76 A/S  MAY  /SC  7VF6~J? CAAA/dQO 
UD>s£<r  twpc/yasc  &x?cce  Aae  cokrjPACT 


,■  w&pm  *4 


TPAbJS  MITT, 
R&?7~  AO 

STOCK  A ;o, 
ccA  'ne.vc  t  AO- 
■\ffc  °o;er  ,vo. 


WTfS 


messuee  a- 

■-  00/7  7  /  Q/YO  Of/7  Y 
3~S^O==»S£/r  AO&Cs/OO.O 


ITEM  1  PART  NUMM 


_ I  QUANTITY  PER  GROUP 

UNLESS  OTHERWISE  SPECIFIED 


SKSNATUK  &  DATE 


WMiNSlOW  AM  W  IMCHCS  AMD  INClUit 


PkiOCt 

)  t.5% 

AT  /Zi^C  AMI 
/rVOO  Wf*fi 
7  6000  CtCLE 
CHAMQ£. 

■>  V  ,4",  O'  -  50  % 
\eCONDS  M4x. 


3000/mm 


e/Af  . 

cr&c.4c  coA/Ntc rooe 

~6~&  CM#  VG£0 

ro&?  com  rjpaer  ^Afse/s 


i  UofUsAak 


:  kf,%  i  *f 

SMSM******  Vfv.«<»,^- -.v 
•'iJ-TSiiff 


s.  •&  •#.• 


,  ?«S5 


&vv: 


3000/S. 


ITEM  I  f  ART  NUMftE* 


DESCRIPTION 


LIST  OF  MATERIAL 


SIGNATURE  &  DATE 


WAYNE,  INDtAttfc; 


UNLESS  OTHERWISE 


TOLERANCES 

rs&£g  fta 


y  K>  74  ItKi  ±  03  *|H» 

OVVt  U  ±  861  \£mL 
COttMEttfAl  TOiatANCH  Af*Y  TP 
IttMOVf  All  tUttS  4  IMAt» 


APPU  CATION 


5C»!W  THREADS  Tf*  NfS 


RIAL 


:;Wm 


y'A 

**-<%.  &yv 


SiGMAtUK  &  OAT* 


rotr  WAYNf, 


Code  160S8 


SCAUE  MQNG 


DO  NOT  SCAie  DWG. 


COCOS  *37035  f&£> 


OUAMTtTV 


MATERIAL 


unuAs  owgr.vist  seecif 


rousANos 


A^UCAt 


REVISIONS 


max 33?  1  wsitf/eUotz ,  sp*  /? 


8  go.:’-;  p<l/?~p,  w£,v r/sye#r/o, 

7  \m  -PT5 5 7 1  PP/,vr.  BIPC  c  ~c'A'H.U^7L 
<f  Mti-c  mza  ,  W$H  PP/McP 


HOUSING 


IND/CP70P  -  SU8#SS£.  W6 

~  DESCRIPTION 

“Bst  05  material 


SIGNATURE  &  OATS 


StAWM 


FORT  WAYNE,  INDIANA 


Hj o«A  wrltf  porefttfon. 


Cod*  16058 


0T  SCALE  DWO 
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2706  Nuttman  Avenue,  Fort  Wayne,  Indiana  46804 


2.0  INDIVIDUAL  AND  QUALIFICATION  TEST  DATA  ON  TME-303  SERIAL  NO.  1 
AND  SERIAL  NO.  2 
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APPENDIX  II 

This  appendix  consists  of  the  following  drawings  which 
are  included  herewith  and  constitute  part  of  this  Test  Report, 
Quantity  Drawing  Title 


P1264  Individual  Test  Transmitter  Serial  No.  I 

Calibration  Data  Card  Serial  No.  I 

P1264  Individual  Test  Transmitter  Serial  No.  2 

Calibration  Data  Card  Serial  No.  2 

P1264  Individual  Test  Transmitter  Serial  No.  3 

Calibration  Data  Card  Serial  No.  3 

P1264  Individual  Test  Transmitter  Serial  No.  4 

Calibration  Data  Card  Serial  No.  4 

P1264  Individual  Test  Transmitter  Serial  No.  5 

Calibration  Data  Card  Serial  No.  5 

P1264  Individual  Test  Transmitter  Serial  No.  6 

Calibration  Data  Card  Serial  No.  6 

P1264  Individual  Test-  Transmitter  Serial  No.  7 

Calibration  Data  Card  Serial  No.  7 

P1264  Individual  Test  Transmitter  Serial  No.  8 

Calibration  Data  Card  Serial  No.  8 

P1264  Individual  Test  Transmitter  Serial  No.  9 

Calibration  Data  Card  Serial  No.  9 

F1264*  Individual  Test  Transmitter  Serial  No.  10 

Calibration  Data  Card  Serial  No.  10 

P1264  Individual  Test  TME-303  Gross  Thrust 
Computer  Serial  No.  I 

P1264  Individual  Test  TME-303  Gross  Thrust 

Computer  Serial  No.  2 

P1264  Individual  Test  TME-303  Ram  Drag  Computer 

Serial  No.  1 

P1264  Individual  Test  TME-303  Ram  Drag  Computer 

Serial  No.  2 

P1263  Individual  Test  TME-303  Indicator 

Serial  No.  1 

P1263  individual  Test  TME-303  Indicator 

Serial  No.  2 
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APPENDIX  II  (cont.) 

Quantity  Drawing  Title 


1 

I 

1 

1 

I 

1 

I 

1 


p 

Individual  Test 
Serial  No.  1 

p 

Individual  Test 
Serial  No.  2 

P1264 

Individual  Test 
Serial  No.  1 

P1223 

Test  Record  A3D 
Serial  No.  1 

System  Accuracy 
Serial  No.  1 

System  Accuracy 
Serial  No.  1 

System  Accuracy 
Serial  No.  1 

P1264 

Individual  Test 
\  Serial  No.  2 

-  TME-303  Probe  Assembly 

-  TME-303  Probe  Assembly 

-  TME-303  System 

Net  Thrust  System 
Tests  Gross  TME-303  . 

Tests  Net  TME-303 
Tests  Percent  TME-303 
TME-303  System 


1  P1223  Test  Record  A3D  Net  Thrust  System 

Serial  No.  2 


1 


System  Accuracy  Tests  Gross  TME-303 
Serial  No.  2 


1 


System  Accuracy  Tests  Net  TME-303 
Serial  No.  2 


1 


System  Accuracy  Tests  Percent  TME-303 
Serial  No.  2 
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FORT  WAYNE.  INDIANA  SO.  CENO.  INDIANA 

LONG  ISLAND  CITY.  N.  Y. 

2700  Nuttman  Avenue,  Fort  Wayne, 

Indiana  46804 

.  INDIVIDUAL  TEST  ^  VH  i'i'i 

fc'r? 

TEST  CHECK  O.K. 

COMMENTS 

1. 

Physical  Examination 

y 

2. 

Scale  and  Friction  Error 

j 

3. 

Position  Error 

y 

4. 

Response  Time 

y 

5. 

Sensitivity 

y 

Test  Specification  -  Per  Proposal  P62N05-3  at  Room  Temperature 
Part  No.  3  OOP  <  *5  ~~  2*  Serial  No. 

Date  /I '  2  C>£f- 


fluoric  izcit  i 


CAUSRAHPN  DATA  CARO 


Cvilonr*  ’  *p. 


p  mn  „ 

,  12*451315*067 

Ino?eJsing 


4513m**’ 


YiSIMi. 

inskcI'Cm  ftecoio 


*iKAL  CAL-HATfON  (Y 


ffSAC  ACCfrAKCt  |Y 


TRANSMITTER  PART  NO.  300Q1S 


.CAU8RAHCM  DATA  CARO 

a e 1  oct rc jl  '  irr/ri>i- 

P  10F92  * _  (;o.a.  4513x9V. 

12-451319^06? ^  ^  Tac  ^ 
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INDIVIDUAL  TEST  ij _ -• 

TEST 

1*  Physical  Examination 

2.  Scale  and  Friction  Error 

3.  Position  Error 

4.  Response  Time 

5.  Sensitivity 

Test  Specification  -  Per  Proposal  P62N05-3  at  Room  Temperature 
Part  No.  3  COO  I  <5  Serial  No.  ^ 

Date  //  2*5  ‘  _ 

Te  ster  Q^O-^^rxO  —  -  ■ 

Accept  \/  /^Reject 
Inspector  I  /  (  -T/ ^  ^ 


CHECK  O.K.  COMMENTS 

y 

y 

y 

y 

y 


A ftic  )2  ut- 


no  t/ST/, 


TRANSMITTER  PART  NO.  30001 5 -It 


' v  T£^.sctkp 

■t  a..  B i  fi  A  ^ 
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TEST 


hi*  >v  !"*, '  '  .  »,'•<») ’  ■■■  11 

WGrtCv.-jsjo  ■  • 

"'f;:-'!.5  Physical  Exanination 

BS::&  ‘y  Is >  ■ 


CHECK  O.K.  COMMENTS 

✓ 


2, 

h  *.  Vj*  1  • 

j)U\  SL‘  ;C 
f  *n  :• . 

.  j  w 

toi: 

:Ju  :  ‘1  .!.'<(  !) 

A 

il  •>>  V.v;.: 

..  •  )<" 

SV^  .{i*  :• 

5 

VMP'I  < 

•  J.,5  jU'tl  • 

f.i  . 

W$U'' 

y\ 

'■■  ‘i-  ir 

■  Uft 

:sr 

mM* 

fell  -  fi  ii.  , 


2 •  Seals  and  Friction  Error 

}fc?  y 

;  3.  Position  Error  •  * 

i%v'  ♦  ,  .  :t„ 

;|:4a  Response  Tima  / 

*  ‘  •  i. 

jj;;5.  Sensitivity  y/ 

•»  ri:t 

*  t:«? 

iti  Test  Specification  -  Per  Proposal  P62N05-3  at  Room  Temperature 

Part  No.  lOOOl^  -  6 _ Serial  No.  _ 5_ _ 

H  Date  //■  3f- 
'■ ,  Tester  Ofo/MA*.  n  — 


Err 


A“*pt 

Inspector  (/Pn 


«/•  124^ 

*~*rmt*e***xi1t/ ~£msg 


*  "  .  t  tV, 

--v  ;yt  . 

•  *.  -je5V'I*‘V 


TRANSMITTER  PART  HO.  300015-6 


CALIBRATION  DATA  CARD 


Telectro-KeV “  _ 

•  o  p  10992 _ 

*  °_.12-45l3iy»0$7  5 


C«itcm«r 


"*«•  45UMT 


Increasing  .  .  _ 

I  STL  DTU  DOT,  DIM  !; 
*25*C  +25*C  j -55  *CV1? l'f 


Decreasing 


:>S5VW2*S 

ats’jp.% 


S-.  3.V  L2/iJ.JSfZ*733. 
IS.  %  U  MMJ.  .'So  4  JfiW- 

£ o  ■h.to. 660 


hfiVini 


Ds4npin«  i 


Ri  p*»te*'>-f» 


ItAMflty 


♦«  ftrctmd  * 


.  VUUAL 
iNSHCDON  RECOtO 


flNAl  CALURATtON  IV. 


OATI. 


riNAL  ACCrHANCK  IV 
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INDIVIDUAL  TEST 


;  # 

TEST 

CHECK  O.K. 

COMMENTS 

l. 

Physical  Examination 

✓ 

2. 

Seale  and  Friotlon  Error 

y 

3. 

Position  Error 

/ 

4. 

5. 

Response  Time 

Sensitivity 

y 

y 

Test  Specification  -  Per  Proposal  P62N05-3  at  Room  Temperature 

Part  Ho.  ~  Serial  No.  _ ^ ^ 

Date  H  •  2.^-  fey 


# 


*■  PifirtC  »/”•  >24^  j 

. ,!'  T  '  'I,-  ■■  . . :"'J  |«| 


TRANSMITTER  PART  NO,  300015-6 
SERIAL  NO.  6 


BafeSdg;  CALIBRATION  DATA  CARD 
:i  <•"***•'  felectro-A  k  '  n,>r  TP”A5DI9 .05 » “Rrv .  Aj 
^9 '  °  p  10892  4513191-^  _  _ 

5  | *  °  I2-45Ul?»0t7  *3  ‘  K  ^  . 

j[  *.  r  <i  6*  _'***•  _  ***  Ur  *•  ft  Z'SO**  ^  .  D«’»  .  _ 

■f  j  Increasing  Decreasing 

-  *  PSI/>  STA  DTN  _  OTK  BTH  FSI  STA  DYN  .  0Of  DTN. 


+25  #C  +25  "C  -55X+121  eC 


'$■  m  ‘W  970  3S-*  ;  - 


+25-C +25*C  *55‘Ctl2IJC 

£M  ao<)  o/z.0/0 ' 

no  i3&.ni3ik 

Sp^.foasS  03^22 

.7/?  ?£7W0i9f£ 


J  <4t-» 

i  *-i  ;  •• 


cr/z  T'+25' 
::rfc 


*  ••**n  ^ 

fij  *'"**  ... 

f  I  A  .  VJ*  .  * 

(  J  Co*  MM*t  J. 


^.vVc  •  V-y*^ 

V  A»C"?  W  --?/•»  ,,r*  1 


>, — 


:  ci-.  ,  (yc 


1  i  VISUAL  j  r 

'N^fC’.ON  RfCOlD  V, 
u  L  — . . .  .>..  — 1.  .— 

2  - 

Sir  CAUOATION  •  *  ... 


N't  f'll. 

f  SEP,  i 


-  f-'NAL  A'.CttMNCf:  IV  \0.  .  .  . 

Igm  p  i^i  rt'  t"rr^.»  pi^i;  ^"wnni  '-JW'W 


ft  \  X  ■  -  <;■'■  .v  .  .g 

'  ..  +’ ••  &  v»*w  .  .4*  .  .»...•.  t»  •••  *  '  aM« 


**  v  ••  ■***» 
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INDIVIDUAL  TEST  7/fo4giHtTTCV^ 


TEST 

CHECK  O.K. 

COMMENTS 

I. 

Physical  Examination 

/ 

2. 

Scale  and  Friction  Error 

/ 

3. 

Position  Error 

/ 

4. 

Response  Time 

J 

5. 

SensitiVity 

y 

Test  Specification  -  Per  Proposal  P62N05-3  at  Room  Temperature 
Part  No.  9**  —  $  Serial  No.  2 

Date  !_['  25^  _ 


ftuc  *Sc  »2  Of 


TRANSMITTER  PART  MO.  300015-5 


SERIAL  NO.  7 


Trwmy.TJs;  i*v.  fC. 
4513191- 


CALIBRATION  DATA  CARD  f  \ 

j  i  cmVomiT  telcctro-MeV  ^ 

*<\’o  P  10892  ~  _/D-» 

w  o.  12-451319^067  "rl  .. j 

[  A;Ji£  . . . _ A  A 

l  (  Increasing  Decreasing 

»  PSI/9  STK  DTN  DTN  Jffl f  ^  PSI  STA  DTO  WN  DTK 
-i  4-25  #C  *25*C 


-»<>  in 


fl 


A«*i<J  - 
Ni  Jr'i’t. 
C4!vt»d! 

Vt«itn 


V'  -1 . 

■L. 

A+2>  t  f  T  3*  -i  «  .%  *"\  .  A  •  V 


Tr 

Om'  >'ri4 


-—•J 

. ®  C,,’u'* 

•  V^c,-u  -'14c. 

u  miihf  *  -CV  \fibfilicA  f 

#  *  V  -6  •*  I 


:(£<  v 

X”,-  ,  *«*  *9 

LmI 

.'?■?»  •  !.K3S£wU  i 

Jin  ;.' 


_p"  di' 


S  I  FINAL  CALIIIATIQN 

8 


-‘m 

VISUAL 

INSPECTION  RECORD 


0«rrp  nq  j 

N«t.  Fuq. 
0«v«4*'drt 

o»«» 


>>  ! 


Jr.  .  ' 


r.e 


) 


FINAL  ACCEPTANCE  IY _ 


_ V. _  DATE  uj!  A  #A  *55.^ 


.... _ _ _  .  date  OCT  1  4  BG4 

W^.P.'IPWTWT"1  WV  uy  ■■mi.  fpjW  U  ■■!  <■*»  «'l.»riVI'iFW«|  I|W|- 

V  ‘  •  •  '  •  V  *  ‘  v.  :.  J 


i  4 

K 


m '? 

^4  , 

m  , 
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TELECTRO-MEK,  INC. 

FORT  WAYNE.  INDIANA  SO.  BEND.  INDIANA  LONG  ISLAND  CITY.  K.  Y. 

2700  Nuttman  Avtnuc,  Fort  Wayna,  Indiana  46804 
INDIVIDUAL  TEST  ~/#WShh 

TEST 

1.  Physical  Examination 

2.  Scale  and  Friction  Error 

3.  Position  Error 

4.  Response  Time 

5.  Sensitivity 

Test  Specification  -  Per  Proposal  P62N05-3  at  Room  Temperature 

Part  No.  lOoOt^  j> _  Serial  No. 

Date  fh 


CHECK  O.K« 

y 

i/ 

/ 

y 

/ 


COMMENTS 


U  ; 


\zt J+ 


V.=  tee*.'  <wu  -  J  — u-  M'UUWOO’  ■ 


TRANSMITTER  PART  NO.  3000IS-S 


SERIAL  NO.  8 


•/ 


IS^SsEa-  CALIBRATION  DATA  CARO 
t ; c»rwT  TeJectro-Mek  7'T’’  TP'SSlily.io/Tlev,  A_ 

r  *  P  10892  ..  4513191*/;  .  c“»  .1 

n'!’'  °  12-451319*06/ 

;  f ,  £"  0"*_  '  I  4*<£T  /I  /'*  */ .  . 

I  Increasing  Increasing 

.  iPSIJSTA  ITTN  fYK  DYN  ’  PS1  STA  ‘  DYN  0tN  FRl 
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INDIVIDUAL  TEST  '7%MS‘lHl  £Tf£ 
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5.  Sensitivity 


CHECK  0,K. 

y 

< 

/ 

y 

/ 


COMMENTS 


Test  Specification  -  Per  Proposal  P62N05-3  at  Room  Temperature 

Part  No.  3 >  S~-  Serial  No.  /0 _ „ 

Date  £*f 


.1  ‘  •  j 


Jr 


in 


/ 


***.jw'  '..as—  wn.-tn'MM 


JL. 


TRANSMITTER  PART  NO.  300015-8 
SERIAL  NO.  10 


CALIBRATION  DATA  CARO 

">J|  ^  ..  TP  ^1317,03.,  KWV,*.- 

N  10892 _  .  451M9I-D; _ 

'  g|  .  124M3ij»Q&7.f-r  _ _ 

Ai.»>1d  iy _ „! .....  E  ...  ...|j  L>  »»  - P«V. —  ... 

$  Increasing  _  .  L.  .  ..  Decreasing _ _ 

«  ps'i^  m__BTN_..nt  _itchj  ps i  [_sta  ..r_n?s ..  wn  .wh. 


Worn  mw.m 

if,y  G£%t?  do  2+ idSj 

.  :  43iL 


,  -‘CJ  i-  . 


AC  ^  •y^C'^  ..  . . •" 


<  ty  \  <?  V  ttoV  >»  I 

|  ..  .  .,1  •  •  -i  V,.  • 

C 4-.’ **  >y  •  .  Vihfif-l  . 

<*  •  I X  •—  «•  W  i  - -  -  •  •  ‘  -  «y 


>*n,  .1 » -,gf! 
/  „■*  !  B's.ik 
’  .<  „  , 


1 1 


;  uy 


r,%» 

V  r 


Mil.  ! 

»;  .  .  i_.. . 

,(•-  ;  DaVM'I.HIt 


ihVlCl|b>«  RECOID 


?vr  f 


'*  Z  *  «i:i4l  caumaiion  »v 
,  o._ - 

1  3  i  jtsu  acohanct.  iy 


("*i 

ON  »v _ Vi.- 


r~*iTf  r—cr*;  - 


f  ■  ;  •  ..  •  ,.f  .  t  ••  :.  I.-, 

&*».£«.•  :U {  us* Ji.  .!*.'& 'iv  .'  .  .  '•  i- 


■m- 


.  ;*  f 


Mil 


1  i  ;■**  * 

H 

m  •  ♦  “ 


TELECTRO-MEK,  INC. 

FORT  WAYNE.  INDIANA  SO.  BEND.  INDIANA  LONG  ISLAND  CITY.  N.  Y. 

27<k>  Nuttnun  Avenue,  Fort  Weyne,  Indiene  46804 


u 

v.\ 

hi 

i . 

i  ». ' 


I  : 


V  J 


i  *  »' 

li  ■* 


4 


i  “■  •'  ! 

1 ■ 

.  i 

INDIVIDUAL  TEST  THl  ^ 

TEST  r“ 

THRUST  <?0t«AjT£A 

CHECK  O.K.  COMMENTS 

•!•“'*  ,  Jr'.  ■ 

1. 

Physical  Examination 

i 

• 

!&&■*? 

2. 

Scale  and  Friction  Error 

t/ 

J  I.  :  !  •’  ■  •**  v 

\  y*  l  V  ’ 

V 

3. 

Position  Error 

Vjhtfrf,  ..  ’  j  . 

1  r  fir  V  -f  •  . 

•  A 

4. 

Response  Time 

**  f’i!\ 

IJ;  ;!  / 

r  P**'  i.  -i‘  '  ’■  i"  ; 

.  • 

i  iM‘-  ■  > 

5. 

• 

Sensitivity 

✓ 

'  ■  .  ,'1  ■ 

Test  Specification  -  Per  Proposal  P62N05-3  at  Room  Temperature 

Part;  No.  /f  OOo/f  /-  5  t  Serial  No.  _ f _ 

Date  dH 

Tester  - - - - 

Accept  J  /Relict 
Inspector  fr\i\UA 


«TJkM 


Z3 l4T<£  </«.  >2Hf 


TELECTRO-MEK,  INC.  . 

FORT  WAYNE:  INDIANA  SO.  BEND.  INDIANA  LONG  ISLAND  CITY.  N.  Y. 

2700  Nuttman  Avenue,  Fort  Wayne,  Indiana  46004  ' 

4 
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TEST 


1.  Physical  Examination 

2.  Scale  and  Friction  Error 

3.  Position  Error 

4.  Response  Time 

5.  Sensitivity 


CHECK  O.K.  COMMENTS 
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TEST 


CHECK  O.K.  COMMENTS 


!•  Physical  Examination 


2.  Scale  and  Friction  Error 


3.  Position  Error 


4.  Response  Time 


Sr  Sensitivity 


Test  Specification  -  Per  Proposal  P62N05-3  at  Room  Temperature 
Part  No.  ttOQOlLt  ~  Serial  No.  1 

Date  35 
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TEST 

CHECK  O.K. 

COMMENTS 

1.  Physcial  Examination 
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2.  Scale  and  Friction  Error 
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3.  Position  Error 
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4.  Response  Time 
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5.  Sensitivity 
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6.  Sealing 
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Lighting  Tests 
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Test  Specification  -  Per  Proposal  P62N05-3  at  Room  Temperature 
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INDIVIDUAL  TEST  -  TME-303  PaC  iE  ASSEMBLY 

I.  TEST  PROCEDURE 

1.  Seal  P  and  P  holes  with  masking  tape 

t  s 

2.  Apply  45  PSI  pressure  to  side  hole 

3.  Immerse  in  water  to  cbe  :k  for  leaks 

4.  Apply  45  PSI  pressure  to  end  hole 


5.  Immerse  in  water  to  check  for  leaks 
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2.  Leakage 
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INDIVIDUAL  TEST  -  TMS-303  PROBE  ASSEMBLY 

I.  TEST  PROCEDURE 

1.  Seal  P  and  Pg  holes  with  masking  tape 

2.  Apply  45  PSI  pressure  to  side  hole 

3.  Immerse  in  water  to  check  for  leaks 

4.  Apply  45  PSI  pressure  to  end  hole 

5.  Immerse  in  water  to  check  for  leaks 

II.  TEST 
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3*0  REPORT  OF  ENVIRONMENTAL  TESTS  AND  LIFE  TESTS  ON  "UNIVERSAL 
TYPE  NET  THRUST  COMPUTER1*  MODEL  TME-303  SERIAL  NO.  3, 
SYSTEMS  NO.  200297-1A 


File  800 -M6 2N05-TR-1 


Page  No.  12 
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2700  Nuttmin  Avenue,  Fork  VAsync,  ir.diune  46804 

3.1  Temperature  and  Temperature /Altitude  Tests  \.\ 

3.1.1  Temperature  and  Temperaturc/Altitude  Tests  were  conducted 

"5*. 

in  accordance  with  MIL-E-5272C  as  follows: 

(a)  Low  Temperature  -  Procedure  1  @  -54°C 

(b)  Temperature/Altitude  -  Procedure  I 

{c)  High  Temperature  -  Procedure  II  @  +100°C 

3.1.2  Model  No.  TME-303  Serial  No.  3 

3.1.3  Equipment  Used 

(a)  Bowser  Climatic  Chamber  Model  36-100  VH  Stock  No.  10278 

3.1.4  Procedures  -  The  range  of  tests  ana  procedures  followed  were 
as  specified  in  MIL-E-5272C.  At  each  environment  the  specimen 
was  functionally  checked  for  accuracy. 

The  environmental  chares  and  the  records  of  the  checks 

taken  at  each  step  of  the  environmental  tests  are  attached 

* 

herewith . 

3.1.5  Date  of  Temperature  and  Temperature/Altitude  Tests  - 
February  3,  1965  to  February  9,  1965. 
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Vibration  Tests 

Vibration  Tests  were  completed  in  accordance  with  MIL- 
E-5009A  procedure  4-3-3-4-1  except  that  the  duration  of  vibra¬ 
tion  was  limited  to  four  hours  in  each  of  three  planes  in¬ 
stead  of  12  hours  in  each  of  three  planes. 

Model  No.  TME-303  Serial  No.  3 

Equipment  used 

(a)  Calidyne  Shaker  Model  177A  Serial  No.  50 

(b)  Accelerometer  Nos. 

(1)  R-272 

(2)  BA-44 

(3)  R-273 

Range  of  Tests 

(a)  Four  hours  in  each  of  three  planes 

r 

(b)  Sweep  on  Calidyne  -  5  to  150  cps 

(c)  Acceleration  -  5  Gs 

(d)  Sweep  Rate  -  5  to  150  to  5  =  30  mins. 

Accelerometer  Calibration 

(a)  R-272  -  190-35MV/5GS 

(b)  BA-44  -  164-5MV/5GS 

(c)  R-273  -  190-35MV/5GS 

Procedures  -  Specimens  were  vibrated  in  each  of  three 
planes  from  5  -  150  -  5  c pa.  There  were  no  resonances  at 
any  of  the  above  frequencies,  therefore,  the  specimens  were 


vibrated  for  four  hours  in  :ach  nlt.n. 


;s  shown  in  tin 


attached  drawings,  at  17.5  $ps.  A  functional  check  was  made 


during  the  vibrating  cycle  in  plane  3. 
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3.2.7  Dates  -  Vibration  started  or.  February  9,  1965,  and 
completed  on  February  12,  1G65. 

3.2.8  Mounting  of  the  computers  during  the  Vibration  Testing 
,is  shown  in  Drawings,  Figures  1,  2  and  3,  for  each  plane  of 

vibration. 


i 
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Impact  Tests 


3*3.1 


3.3.2 

3.3.3 


3.3.4 


3.3.5 


Specimens  were  subjected  to  impact  shocks  in  accordance 
with  MIL-F-5009A  paragraph  4-3-3-3-7. 

Model  No.  TME-303  Serial  3. 

Equipment  used 

(a)  Accelerometer  Serial  No.  2550 

(b)  Avco  Shock  Machine  Modal  SM03G 

(c)  Shock  Pad  901451-28 

(d)  Added  table  weight  -  200  lbs 
Equipment  Settings 

(a)  Accelerator  Sensitivity  in  Peak  MV/Peak  g  -  41.5 

(b)  Through  Cathode  follower  MV/  Peak  g  -  39.01 

(c)  Scope  Sweep  time  2  MS  per  CM 

(d)  Scope  Gain  -  500  MV  per  CM 

(e)  Air  Pressure  -  50  ?SI 

(f)  Drop  Height  -  12  in 

(g)  Air  Stop  build  up  -  0 

(h)  Peak  "G"s  -  30 

(i)  Duration  -  12  MS 

Procedures  -  Impact  equipment  was  set  to  read  12  MS. 
Specimens  were  then  subjected  to  2  shocks  in  each  of  six 
directions,  total  12  shocks  of  30  g's  with  a  duration  of  12MS. 
Specimens  were  then  functionally  checked  and  the  readings  re¬ 
corded  in  attached  Plate  ,223. 

Date  of  Impact  Tests  -  February  13,  1965. 
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the  following  pressures  on  the  system 

* 

(a)  Sea  level  pressure  -  12  tains 

(b)  45,000  ft  pressure  -  2  mins 

3.4^4  Test  Periods 

The  Life  testing  commenced  at  9:00  AM  on  20  January  1965 
and  the  system  operated  continually  until  5:00  PM  on  2  February 
1965. 

Life  testing  again  commenced  at  S:00  PM  on  the  16th  of 
February  and  the  system  operated  continuously  until  4:00  PM 
on  27  February  1965. 

3.4.5  Total  Test  Time  -  Systtm  operated  for  a  period  of  519 

hours  plus  the  time  .when  the  computers  and  indicators  were 
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operating  during  environmental  testing,  which  added  an  extra 
17  hours. 

Total  operating  time  was  therefore 

536  hours 

The  break  in  Life  testing  between  2  February  1965  and 
16  February  1965  was  necessary  in  order  to  perform  the  Environ¬ 
mental  Testing  as  the  Environmental  Test  Equipment  was  only 
available  during  this  period. 

3.4.6  Failures  -  There  were  no  failures  during  Life  or  Environ¬ 


mental  testing. 

3.4.7  ^  Data  Recording  -  The  accuracy  of  the  equipment  was 

checked  prior  to  Life  Tas  ing  and  then  immediately  after  Life 
Testing.  The  test  records  of  the  checks  are  attached  herewith 
on  Plates  1223. 
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appendix  in 

This  appendix  consists  of  the  following  drawings  which 
are  included  herewith  and  constitute  part  of  this  Test  Report, 


)uantity  Drawing 
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P1264 


P1264 


P1264 


P1264 


PI  26  4 
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Title 

ITT  Federal  Laboratories,  Test  Laboratory 
Procedure  Report 

Individual  Test  Transmitter  Serial  No.  9 

System  Accuracy  Tests  Transmitter 
Serial  No.  9 

Individual  Test  Transmitter  Serial  No.  10 

System  Accuracy  Tests  Transmitter 
Serial  No.  10 

Individual  Test  Transmitter  Serial  No.  6 

System  Accuracy  Tests  Transmitter 
Serial  No.  6 

Individual  Test  Transmitter  Serial  No.  1 

System  Accuracy  Tests  Transmitter 
Serial  No.  i. 

Individual  Test  Transmitter  Serial  No.  2 

System  Accuracy  Tests  Transmitter 
Serial  No.  2 

Individual  Test  TME-303  Ram  Drag  Computer 
Serial  No.  3 

Individual  Test  TME-303  Gross  Thrust  Computer 
Serial  No.  3 

Individual  Test  TME-303  Indicator 
Serial  No.  3 

Individual  Test  -  TME-303  Probe  Assembly 
Serial  No.  3 

Individual  Test  TME-303  System  Serial  No.  3 

System  Accuracy  Tests  Gross 

System  Accuracy  Tests  Net 

System  Accuracy  Tests  Percent 

Test  Record  A 3D  Net  Thrust  System 
Serial  No.  3  Low  Temperature 

Low  Temperature  Test  Chart 
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Test  Record  A3D  N_t  Thrust  System 
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Test  Record  A 3D  Net  Thrust  System 
Serial  No.  3  Nigh  Temperature 

1 

Fig.  1 

Vibration  Test  counting  Plane  1 
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Fig.  2 

Vibration  Test  Mounting  Plane  2 
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Fig.  3 
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Vibration  Tost  Mounting  Plane  3 

1 

Tost  -.utorc  A  3D  Net  Thrust  System 
Serial  No.  3  Vibration  Test 
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Test  Record  A 3D  Net  Thrust  System 
Serial  No.’  3  Impact  Test 
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Test  Record  A 3D  Net  Thrust  System 

Serial  No.  I  Lila  Testing 
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i 

Test  Laboratory 
Procedure  Report 

Xo.  1000 

1.0  Description 

1. 1  One  (1)  computer  (Gross  Thrust)  Serial  number  1J1  and  one  (1)  computer 
(Ram  Drag)  Serial  number  2J1  designed  and  developed  by  Tclectro-Mck, 

Inc.  were  submitted  for  environmental  tests. 

1.2  The  dimensions  of  the  computers  are  5-1/2  x  5-3/16  x2-i/4  inches  and  veigh 
approximately  10  pounds  each. 

2.0  Procedure 

2. 1  Tne  two  computers  were  subjected  ;o  the  following  environmental  tests 

in  accordance  with  the  applicable  specifications,  ¥w.tn  exceptions  us  noted 


herein. 

,  Both  units  were  tested  concurrent.  /  through  cue h  environment. 

1 

f 

i: 

2.1.1 

Low  Temperature  Operation 

hilL— E— o272C »  Procedure  .  ^  — o4  uu^retd  0. 

• 

j; 

2.1.2 

Temperature -Altitude 

MIL-E-5272C.  Procedure  I 

in 

>■ 

* 

2.1.3 

High  Temperature  Opera  non  * 

MIL-E-5272C.  Procedure  ..  @  t*v.o  degree*  C . 

! 

j 

f 

! 

2.1.4 

Vibration 

MIL-E-5009A  Procedure  *•*.  o.  3. 4 . 1 

1 

1 

t 

i 

| 

*  Duration  of  vibration  \\\*s  Hmiux.  to  «*Oi4A  w  4ll  each  of  three  axes 
instead  of  12  hours  in  each  of  three  uxes. 

2.1.5  Impact 

MIL-E-5009A  Paragraph  4. 3. 3. 3. 7 

4 ,  Two  shocks  in  each  of  six  directions,  total  shocks  of  30  g‘s  with  a 

duration  of  not  less  than  10  milliseconds. 

3.0  Results 

3.1  Test  environments  were  conducted  in  accordance  wnh  applicable  specifications  at 

all  times,  except  as  noted  in  paragraph  2. 1.4. 


/ 

’  L 

h 

% 


t  <  ! 


Date:  2-22-65 


‘‘*3***-'  fcj ... 


n 


3.2 


Operational  tests  of  the  computers  were  conducted  by  Telectro-Mek,  Inc. 
personnel. 


3.3  At  the  conclusion  of  environmental  tests  the  computers  were  returned  to 
Telectro-Mek,  Inc.  for  further  evaluation. 

4.0  Notes 

4. 1  Tests  were  completed  February  15,  1965. 

4.2  The  following  equipment  was  used  to  perform  the  environmental  tests. 

4.2.1  Bowser  Climatic  Chamber  Model  36-100VH  Stock  No.  10278 

4.2.2  Thermo  Electric  Bridge  Model  80200  Stock  No.  10757 

4.2.3  Calidyne  Shaker  Model  177A  Stock  No.  9549 

4.2.4  Avco  Shock  Machine  Model  SM-030  Serial  No.  1003 

4.2.5  Endevco  Accelerometers  Model  Serial  No.  BA-44,  R-272,  R-273 

4.2.6  Endevco  Cathode  Follower  Model  26CS,  Serial  No.  8541,  8547,  474 

4.2.7  Endevco  Power  Supply  Model  2622  Sax  *  No.  9052 

4.2.8  Tektronix  Oscilloscope  Model  545  Stock  No.  6598 

4.2.9  Polaroid  Oscilloscope  Camera  Stock  No.  7147 

4.2.10  Dumont  Oscilloscopes  Model  30^,  Stock  No.  4791,  3606,  5029 

4.2.11  H-PV.T.V.M.  Model  4GGI-I  Stock  No.  9559 
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TEST 


1.  Physical  Examination 

2.  Scale  and  Friction  Error 

3.  Position  Error 

4.  Response  Time 

5.  Sensitivity 


CHECK  O.K. 


COMMENTS 
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1*  Physical  Examination 

2.  Seale  and  Friction  Error 

3.  Position  Error 

4.  Response  Time 
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2.  Scale  and  Friction  Error 
>3*  Position  irror 

4.  Response  Time 
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3.  Position  Error 

4.  Response  Time 

5.  Sensitivity 
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INDIVIDUAL  TEST  -  TMZ-3Q3  PRG3Z  ASSEMBLY 

I.  TZST  PaOCZDURZ 

1.  Seal  P  and  P  .  holes  with  masking  tape 

t  S 

2.  Apply  45  PSI  pressure  to  side  hole 

3.  Immerse  in  water  to  check  for  leaks 

4.  Apply  45  PSI  pressure  to  end  hole 

5.  Immerse  in  water  to  check  for  leaks 
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APPENDIX  IV 

This  appendix  consists  of  rue  following  drawings  which 
arc  included  herewith  and  constitute  part  of  this  Test  Report. 


Drawinf 


Title 


300075  Test  Record,  AEK-4(200117)  Indicator 

300076  Test  Record,  TRK-52-1  (300015-2)  XMTR 

300079  Test  Record,  TRK-5,2-1  (300015-2)  XMTR 
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5.0  SUPPLEMENTARY  INFORMATION 

5.1  Specific  Sensitivity  and  Response  Time  Data 

Although  qualitative  data  only  was  noted  on  Serial 
Numbers  1,2,  and  3  of.  the  TM2-303  system  and  reported  above 
in  paragraphs  1.2. 1.3  and  1.2. 1.4,  quantitative  data  has 
been  taken  on  a  similar  unit  having  identical  response  and 
is  herewith  included. 

5.1.1  Sensitivity  (Unidirectional^Stiction^ 

Gross:  35  lbs 

Neti2o  lbs 

Percent:. 4% 

5.1.2  Response  Time  for  100%  change  or  10,800  lbs  change  thrust 

Gross  or  Net:  0.65  sec 

Percent:  1.75  sec 

5.1.3  Response  Time  for  20%  change  or  2000  lbs  change  in  thrust 

Gross  or  Net: 0.22  sec 

Percent:  0.35  sec 

5  *  Setup  Schematics 

The  following  noted  setup  schematics  included  herewith 


apply  to  the  paragraphs  noted. 

Paragraphs 

I 

Test 

Schematic 

1.2. 1.1  & 

1. 2.2.1 

Scale  error 

Plate 

1269 

1.2. 1.2  & 

1.2. 2. 2 

Friction  error 

Plate 

1269 

1.2. 2. 3  & 

1.2. 2. 3 

Sensitivity 

Plate 

1269 

1.2. 1.4  & 

1.2. 1.4 

Response  Time 

Plate 

1269 

1. 2.2.5 

Environmental  Tests 

Plate 

1269 

1.2. 2.6 

Life  Tests 

Plate 

1270 
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TELECTRO-MEK,  INC. 

«xTO?.,„„u„A 

2700  NuttfMA  Avtim,  Fort  Wayne,  Indiana  46804 

*  ** 

.  Friction  Error  Test  Comments 

:  The  friction  «rror  noted  in  paragraphs  1.2.1. 2  and 

1.2. 2. 2  is  really  friction  plus  '  backlash  and  was  obtained 
by  carefully  approaching  each  test  setting  on  the  Telectro- 
Mek  Part  So.  400002-G1  Simulator  first  from  the  high  side 

without  overshoot,  then  later  approaching  the  same  settings 

from  the  low  side  without  overshoot.  The  sensitivity  test, 

on  the  other  hand,  was  -unidirectional  and  indicates  friction 

(stiction)  without  backlash..  None  of  the  system  was  tapped 

or  dithered  during  these  tests  so  that  this  test  was  truly 

a  worst  case  condition..-  Less  error  will  be  demonstrated  in 
actual  use. 

5.4  Indicator  Comments 

The  Indicator  supplied  under  this  contract  is  TMI  Part 
No.  200295  and  differs  from  the  ASK-4  Part  No.  700014  in  that 
red  lighting  was  required  for  this  contract  whereas  the  ASK-4 
used  white  lighting.  It  was  also  found  necessary  to  use 
diffuser  block  lighting, rather  than  the  wedge  lighting  used 
in  the  700014, in  order  to  fully  meet  the  lighting  specifica¬ 
tions.  m  the  course  of  making  such  changes  to  accomodate 
the  new  lighting  the  following  new  parts  were  designed  for  the 
200295  and  constitute  the  differences  between  Part  No.  200295 
Indicator  and  Part  No.  700014  Indicator. 

Part  No.  Description 


300100 

100161 


Dial,  Indicator 
Shaft  Flexible 


200300  Spacer  Offset 
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Part  No.  Description 

200286  Terminal  Board,  Indicator 

200283  Spacer,  Dial  Face 

k 

200281  Post,  Spacer,  Front 

200278  Shaft,  Bearing  Support 

All  other  parts,  i.e.  counter,  synchro,  gearbox,  motor, 
amplifier,  solenoid,  potentiometer,  can,  connector  and  other 
mechanical  parts  are  equivalent  to  those  used  in  the  AEK-4 
Part  No.  700014. 
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